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CPYRGHT New Cargo Cranes ain the Port of Hamburg 


by Baudirektor Dr.-Ing. Hans Neumann, Hamburg 


In appraising the following paper on the development of dockside cranes in Germany 
during the past years it should be borne in mind that the considerations are based 
specifically on the development of crane design in the Port of Hamburg. On the one 
hand this is because Hamburg, being the largest German ocean port, has long taken a 
djeading position in this field among the German ports, and secondly, because the 
author from his professional work, is fomiliar with the development at ues 
Furthermore, the problems with which the German seaports ere coneerned can be most 
appropriatcly explained by thc Hamburg examplc. 

In the reconstruction of the installations of the Port of Hamburg after World War T] 
it was frequently objected that the capital needed for the mechanical equipment 
proper of the loading installations represented an increasing percentage of the 
total cost (incl. quaywalls, sheds,-roads, trackage), The question whether the Ger 
man seaports, and more particularly Hamburg, should be equipped with deckside cranes 
to handle the cargo, or whether onc should follow the example set by the USA, ise., 
handling the cargo by ships! gear only, nced not be discussed here because this 
question has already been broadly investigated with the result that the use of dock 
side cranes is generally held to offer more advantages, Therefore, if the capital 
outlay for the mechanical loading equipment was to be curtailed, such a reduction 
had to be effected by other measures, 

General considerations. 

The first step was to ascertain the number of wharf cranes required, This question 
is closely interrelated with that whether in the case of wharves equipped with sheds 
preference should be given to the full portal or the semi-portal, At this point the 
opinions of the German seaports diverge. Whereas at Bremen the semi-portal crane 


used there for many years past is being achered to, Hamburg, in reconstructing its 
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port after the war, mace its decision in favour of the fulleportal crane, 

For a better understanding of the development in this field I may briefly refer to 
the modification of the quay section during the past 15 years, Prior to World War 
II, the major part of the cargo was transported to and from the port of Hamburg via 
the Elbe river, This is why the port of Homburg plan shows large water areas in 
the port basins, and (on account of the small extent of rail traffic at that time), 
usually not more than onc, rarely two, tracks on the waterside of the quay sheds. 
This scene was completely changed after World War II, The iron curtain separated 
Hamburg from its natural hinterland end its waterway connections, The goeds had to 
be transported by rail or motor truck instead of barges, and the volume of material 
to be loaded directly from railway to ocean ship and vice versa increased rapidly. 
Consequently, the port organization was compelled to extend the wharf track system 
and to effect the separation of railway from road traffic. As a consequence, the 
typical Hamburg quey section after 195 provides for 3 tracks on the waterside, 
whereas the landside of the quay shed is reserved for motor truck traffics 

This modification of the quay section cntailed an alteration of the crane system. 
Under the loading conditions prevailing in Hamburg, it is cesirable that the sheds 
should be provided with wice loacing ramps on the waterside, If semi+-portal cranes 
as generally used carlicr at Hanbure were installec, they hac to be of a span of 
over 25m. They would be too heavy anc tco difficult to manoeuvre. It was there- 
fore, decided that fulleportal crancs should be installec throughout. This decisio 
brought some further essential acvantares. 

First, the subssoil of the Port of Hamburg is of rather poor bearing quality so that 
any structure must be based on pile foundations which of course are subject to vary 
ing degrees of subsidence, The watersice portal leg of a semieportal crane is sup~ 
portec on the quay wall, while the landsice rail runs upon a crane runway placec on 


a separate foundation along the shec, As a consequence, in the course of many years 
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the centre Cistance between the crane rails of the semi-portal cranes formerly 
generally used in Hamburg showed a substentieal change, In contrast to this, the 
two runway rails of the fulleportal crane are placed on a single structure, namely 
the quay-wall, Moreover, the overlapping of loacing tracks anc loading ramp of the 
shec by the semi-portal is a disadvantage especially if a number of cranes are re- 
quired to operate closely sice by side for quick service on a seagoing ship. 
Finally, the uniform track gauce of the fulleportal crancs (6 m, at Honburg) en- 
ables the crancs to be relocatec at will in any part of the port by means of a float 
ing crane, to mect a special loacing demand, 
The experience gained with full-portal cranes justifics these measures, At some 
points of the quay the railway service track crosses the crane rails. To permit 
the cranes to run safely over the crossings, the landside track wheels of the por- 
tals have no flanges while the watersice wheels are of the double-flange type for 
proper puicance of the cranes, This arrangement has proved to be very satisfactory 
in actual practice. There have been hardly any cases where the loading operations 
were interfered with by the apprcach of railway cars because it is the general prac 
tice here to serve the railway cars before or aftcr the working shifts or during 
working intervals. 
The number of crancs to be placcc on the wharf thus is influenced by the type cf 
portal, since a smaller number of permancnt cranes are neecec on the shed if it is 
possible to increase their number quickly if required by relocating cranes working 
on less busy portions of thc wharf, The high mobility of mocern cranes facilitates 
such an interchange of cranes cn a leng wharf stretch from one shec to another, 
These consicerations led to a chenge of the donsity of cranes, Whereas in earlier 


times it was the practice at Hamburg to provide abt. one crane per 20 m length of 


shed, this is now about 25 - 28m. for modern wharf sheds, anc efforts are being 


mace to increase this figure to 30 m, although the port management is keenly opposed 
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to this development. 

Further considerations aiming at a recuction cf the cost of mechanical equipment 
hac to deal with the wharf cranes themselves, It was attempted to ric the crone of 
any Cispensable parts, retaining only what is absolutely necessary for satisfactory 
crane operation, Proceeding from this basis, harbour boards, service engineers and 
crane manufacturers Ciscussec the possible extent to which such simplification of 
erane cesign could be carriec consistent with the specific cuties of the wharf crane 
The result was a certain typification of cranes permitting the cranes to be manu- 
factured in greater serics than before. Thus it has been possible for the first 
time in the history of German cranc enginecring to effect kind of a series procuce 
tion of dockside cranes, the components of the cranes being largely manufactured 
with the aid of jigs and fixtures so that the unit price per crane could be lowered. 
The Hamburg Port Authority purposely refrained from ceveloping a standard crane 
that coulc have been built by any of the crane monufacturerse It was considered 
appropriate to establish only the basic guiding principles and let the crane indus- 
try itself evolve the best type of crane on this basis. In this way free cnginecr- 
ing development was not handicapped anc the crane incustry had the chance of making 
use of its know-how anc experience geinec elsewhere for the benefit of the best 
solution to this problem, 

The basic requirements posec by the Homburg Port Authority inclucec the provision 
that in the new crane cesigns the curb ring principle hitherto prevailing on the 
cranes installed in the port should be departed from because it hac been founc that 
the race rollers arranged tangentially in relation to the race circle were worn in 
strenuous operation, causing increasec maintenance costs, Moreover, the king pin 
necessary in this type of crane for the centering of the revolving superstructure 


prevents any access to the revolving part through the centre of the crane, As dis= 


fa sr in the cescription of the types developed by the several crane manu- 
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manufacturers, the soluticn has been to support the slewing portion of the crane 

‘either on a slewing column in the portal or on a double ball race cesignec to re= 
sist the tipeover moments. 

As to the design of the jib, the single-link type of jib has been generally pre- 


ferred to the coublc-link jib for the carrying capacities and radii required for the 


handling of piece-goccs, The jib drive should be always positive in order to enable 


the crane operator to safely hancle the loac at any time. 
The crane portal width should te cf a minimum in orcer to enlarge the wharf area 


that can be served by the crane. 


Constructional Details. a 

Many of the details of the cranes have been improved as comparec. with earlier crane 
designs. The hoist, for example, was formerly Crivcn by a special low-speec motor 
manufactured to special order, while it is now the practice to use a standard motor, 
The increased motor speed necessitates the provision of a multi-recuction gear Crive. 
All gearing is of the unit type with gears operating in an enclosed oil case. The 
motors are invariably flenge mountec, Special care has been taken te permit all 
components te be casily cismountec for repair, 

The worm gear drives of the slewing mcchanism have becon replacec with spur gear 
units. The unit cncte in enables the drives to be readily interchanged and ree 
pairs to be carried out in the shope 

Band brakes have been replaced with couble post or multiple plate brakes. 

Gear rims for the slewing gear mace of grey iron are no longer satisfactory uncer 
the increasing stresses to which modern cranes are subjected and therefcre have been 
replaced with pin wheel drives cor machine cut gear rims. 


The control of the cranes was uniformly arranged in such a way that the crane driver 


operates the hoist controller (hoisting anc lowering movements) with the right hand 
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anc the universal control lever for level-luffing anc slewing with the left hand, 
the cirections of movement cf the universal control Icver corresponcing to the r+ 
spective crane movements, The crane travel controlicr, which is not so frequently 
operatec, is controlled by a hancwhcel. 

As regards thc hoist, an clectric contactor-operated brake lowering control is now 
cenerally used, The working speeds cf the several movements are mecium speeds 
(hoisting: )O m/min.). The number of cuty cycles in the case of the cocksice cargo 
erane has been about 20 per hour since cecades so that the sccondary times (attach- 
ing and cetaching of load, waiting) rather than the relative operating period of 
the motors are proponderating, Any substantial increase of the working speeds 

woulc greatly enhance the hoist of the mechanisms without an inerease in the ton» 
nages handled. 

Most of the new types have small machine cabs in order to simplify the design of the 
superstructure and minimize the tail racius of the crane. The enclosec unit drives 
for hoisting, slewing anc luffing can be located out of coors at the points most 
suitable for their rcspective duties, With such an arrangement the crane cab usually 
needs only accept the access cpening through the centre cf the crane, anc the elece 
trical gear, 

The criver's cab which projects as far as possivle in the circetion of the jib has 
been designec with particular carc, aree glass windows afford the operator an 
unobstructed view of the entire working: area, the jib heac pulley and the wharf area 
directly underncath. 

The painting of the cranes in Northern climate demands particular care. In this re- 
gard, too, new approaches were taken. Large portions of the crane consist of light- 


gauge plates. Some years aco this material was in short supply in this country so 


that the plates were usec as soon as they left the rolls, without the so-called 


rolling skin having been removec, If the rec lead painting was appliec immeciately, 
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large portions of the rolling skin were Lisble to peel off later cn along with the 
paint so thet corrosion of the lifht plates would constitute a severe danver to the 
structure, It was not possible to remove the rolling: skin by sanc blasting because 
in view of the short cclivery times the echan teed parts had to be mountec sinul- 
taneously with the structural stcclwork, Thus, the only way out was to allow the 
rolling skin to rust until it scalec off, This idea provec to be a cull success, 
for it takes a little less than one year for the scale to lovsen sufficiently that 
it can be casily removed, The surfeces neec merely be brushec off anc the struc- 


ture can then be prepared for painting, 


The new crane types selectec for manufactures 
In cesirning the crane, wice lattituce was grantec. to the German crane manufacturers. 
Working conjointly with the Port Authority ana the Port Management of Hamburg the 


crane incustry ceveloped new cesigns of which those Ccaseribec. later were selected 


for manufacturc. The number of cranes orcered of each type was based on the con- 


siceration that on the one hand it was plonned that lerge serics of cranes of the 
same type should be orderec anc that cach wharf scetion should be equippec with only 
one type of crane, not merely because of the uniformity of owtwarc appearance, but 


also with a vicw to changes of crene operators anc reacy inspection and maintenance. 


The DEMAG Crance 

The new cockside crane created by Messrs. DEMAG cf Duisburg, has a carrying capacity 
of 3 tons at a radius of 22,l m. The lines of the crane make it clear even to the 
layman how the load is cistributec from the slencer jib through the slewing part 
cown to the portal so that an aestctically satisfactory style of construction re- 
sults, First of all, this type of crane is characteriazca by its three-legred por- 
tal. The three-point support cf whorf cranes has been Ciscussec in Hamburg as long 


as 25 years avo without this icca being materializec. The three-lerred portal of- 
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fers certain advantares where the crounc cr foundation is liable to subsice so that 
the crane rails vary in level. JDespite such movements of the grcund the portal 
remoins at all times statically Cetcrminate,- Also, it coffers more freedom for the 
crossings of the crane rails with the watersice tracks, The cistance of the tip» 
over line from the centre of gravity of the three-lerred erane is of course shorter 
than in the case of a four-legrec crane because of the smaller base of the triangle 
formec by the three les, The resulting, lower stability of the three-legred portal 
is compensatec. for by ballast weights in the portal legs which are of weldec. bent 
plate construction, For this purpose the legs are filled with concrete all the way 
up, anc only one of the legs is driven. The portal is sufficiently rigic, so that 
a single crive is entircly acequate. The centre cistance between the runway rails 
at Hamburg has been uniformly arranged at 6m, at which the ballast necessary for 
sufficient stability can still be easily placed in the less. If the centre distance 
between runway rails is 5 m. or less, a cetailed recalculation must reveal whether 
sufficient ballast can be placec in the legs or whethcr it will be necessary to use 
a four-legrec portal. 
The upper part of the crane revolves upon a double ball race capatile of resisting 
beth compressive forces anc tensile forces (tip-over moments). Hence the Ccisameter 
of the ball race can be held to a smaller cimension anc the tail radius cf the 
revolving part can be recucec, Thus it is possible to move the cranes closely to- 
gether when it is necessary, for example, to cncage two or three cranes simultan- 
eously on one hatch of the seagoing ship. Moreover, the axis of rotation of the 
crane can be placed cluse to the wharf ecve. The ball race which requires little 
attention, gives uncangerous access to the crane through the centre of the balilrace 
even while the crane is working, the access stairway being suspendec from the slew- 
ae part of the crane within the bell race, rotating alone with the crane, 


In the construction of the jib which was to be mace very light, acvantare was taken 
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of the experience pained in the constructicn cf acroplancs, Acccorcingly, the jib 
was mace cf lh mme cauge Lent plates welcec accorcing to the shell+type of construc- 


tion in which the load-carrying members consist of the outer plating itself rather 


than of a steel framework merely covered by a skin of sheet metal. In this way it 


has been possible tc construct a jib of a length of 28 m, weighing 3,9 tons, The 
smooth surfaces of the jib and the portal permit convenient peinting and do away 
with any inacccssible points easily attacked by corrosion, 

The jib is driven by a segment rack anc pinion arrangement, the cead weight of the 
jib being equalized by a slicing counterweight suspencec from two parts of ropes 

It slices vertically along the rear member cf the superstructure of the crane as 
the jib is raised and lowercc. A specially ccsignec luffing system of the rope 
equalizing type ensures a hcrizontel movement of thc load during luffing, the ropes 
being puided three times between the jib head pulley anc the pulley block in the 
head of the superstructure, 

The machine cab is mountec on the lowcr platform cnd accommodates the slewing 
mechanism, the electrical control clements end the driver's compartment, The upper 
platform, which forms the roof of the cab, supports the hoist and luffing gear. 
Since the cranes must te frequently relocated, the Port Authority made the provi- 
sicn that means be proviced by the crane manufacturers permitting the crane to be 
conveniently handled as a whole by means of a flcating crane, It was impracticable 
to weld lifting cyes for the tcetal crane weight to the »crtal because with the 
DEMAG design the eyes would be cifficult to reach, The very practical solution 
adoptec: by DEMAG consists of two tubkcs fitted to a horigontel cross member of the 
erane superstructure in which cre inserted the pins cf a lifting device attachec 

to the hock of a floating crane. This cevice permits the cecksice crane to be suse 
pencec within a few minutes! time anc to be transported by the portal crane, “This 


is possible because the Couble ball race is desisnec to take also tensile forces, 
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ensuring a safc comnceticn betwecn the revolving part of the crane and the portal, 
Messrs. DEMAG have been successful in an mecha: Ge ercet their new type of crane 
without the necd fcr ercetion cerricks by using the jib of the crane as an erection 
mast, This is a simplification of the field erection procecure which may be of 
consicerable acvantage in overseas ports on account of the saving in freight for 


erection fears 


Many of the components of the new DEMAG crane are mmufacturec in serics with the 


aic of jigs anc fixtures, This ensures comple te inter-changeability of assemblies 
and Ssishente of the crane as woll as absolute uniformity anc accuracy of size. 
The many new approachcs taken by the cesigners of this type of crane, involving the 
ceparture from hitherto usual stancarc specifications made it necessary to provice 
first of all, in accition te accurate cesicn caleulations, the scientific basis 

for the ccsigns. Thus, in order to ceterminc the behavicur of the crane uncer wind 
pressure (and therehy to cotain the accurate foctors for the static calculation), 
‘a model of the jib was tested in the winc tunnel of a School of Technolory. The 
stiffness of the box section construction of the portals was determines) by Loading 
a 1:5 scale model until failure occurec which was only ofter 6 times the maximum 
rated loac was applied. 

The fact that the new crane cesign is a success is reflectec by the recuction of 
the weight of the steelwork which for o crane cf 3 tons carrying capacity at a 
radius of 20 m,. formerly amountec to some 4O = 50 tons, whereas the weight of the 
structural steclwork of the new DEMAG cranc is only 28 tons, The ballast weight in 
the portal legs is 28,6 tons, the fixed balance weight of the slewing part 12 tons, 
and the slicing weight countcrbalancing the jib, 4.6 tons, thet is, a total of 5.2 
tons of cheap concrete weicht as comperec with 28 tons cof steel weight, 

The DEMAG port erane known as II-B crene was pilacec. on exhibit at the Hannover 


Technical Fair of 1953. 
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The KAMPNAGEL A.G. crance 

Messrs, KAMPNAGEL A.G., Hamburg, have ceveloped two types of cranes for the hancling 
of peneral cargo in sea ports, which have been built in a capacity of 3 tons at 

25 m. racius for the Hamburg port. 

One of the two types is the further cevelopment of the approvec curve-guided crane, 
the other has been develoned from the ellipseguide crane and is called a colume 
cuided crane. Both cranes use a Slewing column, 

Many of the curveeguicec cranes of the carlier type have been supplied by this firm 
to the Hamburg port. It mct the basic working requirements, namely a sure control 
of the movement of the loac curing luffing, by simple means, Since the rope 
equalizin; effect is influencec by the cesipn of the curve guide, it can be mace to 
a high cepree of accuracy for the herizontal movement of the loac, Moreover, the 
equalization is of advantage with respect to the ceacweight of the jib and the masses 
toe be moved curing luffing are small. 

The new erence has a fourelegged portal of weldcc plate construction. Between the 
waterside portal legs is arranrec a beam carrying the track mechanism for both cor- 
ners of the portal. The landsice lers are not interconnectec so that cross traffic 
is not impeced. The necessary stiffness of the portal is given by horizontal tie 
members at a level above the top of the railway loacing gauge. 

The slewing part of the crane is supported on a slewing column of rectangular sec= 
tion, which is cf welded steel construction, The base of the column rests in a 
spherical roller thrust bearing in a spicer located on a level with the cross tis 
members of the portal, The horigontal forces are transmitted by the horizontal 
thrust rollers to a rail ring of the portal. The rollers can be accurately adjusted 
by eccentric pins anc cnsure a nenvibrating anc smocth rotation of the column, The 
slewin: column Cispenses with the conventicnal centre post so that the crane cab is 


conveniently accessible throush the centre of the colwnn in any position of the 
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Crane e 

The curve-cuiced crane requires more space than other tyncs of cranes because of 
the curve cuide and the reer pedestel frame, so that it woulc be unnecessary to re- 
strict the space requirement for the driving mechanisms, Therefore, a1] driving 
mechanisms for this crane can be accommodated in the enclosed machine cab which in 
its rear porticn houses the fixed belance weight. A projecting full-view driver's 
compartment ersures an unobstructed view of the entire working area, 

The slewing brake is a hydraulic pedal-operated brake. In the case of the port 


cranes with a greater working radius the jib movement should be smooth without any 


impacts in order to avoid excessive incrtia forces. For this reason this type of 


crane is equipped with a hydraulic luffing sear, The luffing movement of the jib 

is effected by a hydraulic power cylinder, The hydraulic power plant consists of 

a totally enclcsec unit located in the crane cab and containing the hydraulic pump 
and control valves. The pump is driven by a flangeemounted motor which is operated 
in the usual manner from the luffing controller, With this arrangement a perfectly 
uniform and accurately controlled jib movement is ensured, The braking action is 
steady and flexible, The sotisfactory operation of this hydraulic drive gives 
reason to expect its being applied to cther crane movements in future, 

The weight of the jib is balanced by a counterweight fitted to a roeking lever and 
rigicly connected to the jib above the crane cab. 

Special care has been taken tc ensure a simple c¢uidance of the hoist rope which runs 
always in the same cdirecticn over the pulleys without any reverse bends, 

For transporting the whole crane by a fleating crane, Messrs. KAMPNAGEL 4.G. have 
developed a suspension cear which ungares straps arranged et the base of the jib and 
at the rear suide above the crane cab, Connection between the bottom part of the 
Slewing column anc the bearing spicer in the portal is established by a special 


suspension arrangement. 
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The total weight cf the crane is 57 tons, 33.5 tons for structural steelwerk and 

23,5 tons for counterweights. 

The other type of crane Cevelopec by KAMPNAGEL, the column-puiced crane (Type 

SL = Saulenlenkerkran) embocies he adventeres cf the simple ellipse guided crane 


in which the horizontal movement of the load is helc to a hich cegree of accuracye 


By an automatic correction of the rctation of the hoist rope crum, the free length 


of the hoist rope is altered so that the load remains on the same level, This is 


accomplished by transmitting the movement of the jib balance weight by an auxiliary 
rope and sun and planet wheel scar te the hoist drum. 

The typical arrangement of the column cuiced crane shows the simple, straight late 
tice jib which has the shape of a twoearm levers The centre cf rotation is Located 
precisely in the neutral axis, The hoist rope drum is placed on the axis of roe 
tation of the jibe The hoist rope passes from the crun direct to the jib head 
pulley without any ceflection. The jib counterweight (8 tons) moves on a path in 


the centre of the eranc, It is connected to the jib by links, Owing to the ar- 
rangement of the counterweight in the centre of rotetion of the crane, the unbal- 
ancec inertia forces cue to acceleration and retardation Curing slewing are prace 
tically eliminatcc. 

The portal cf the crane, is of welded box-section construction. Its cesign is 
similar to that of the curve-cuided crane ceseribed before, The slewing column is 
mountec in a spherical rollcr bearing. 

In the case of the colume;uiced crane, too, Messrs, KAMPNAGEL prefer the arrange- 
ment of the hoist, the electrical contre] ond auxiliary crear anc the hydraulic 
power unit of the Juffing ccor in the eranc cab which later cn is to receive also 
the slewing: gear, This weather-protectec arranzement offers operational advantages 
in respect of inspection enc perlocic maintcnancce 


Unlike the arrengement acoptec in the case cf the curve-juicec crane, the hydraulic 
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pump of the luffing fear is driven by a continuously ruming motor. The movements 
cof the hycraulic power cylincer are in this casc controllec cirectly by the crane 
driver. 

The total weisht of the column-ruice crane amounts to 72 tons, 43 tons for the 
steelwork anc 29 tons for the Lalcnee weicht. 


The crane was placec cn cxhibit at the Hannover Technicol Fair of 195h. 


The MAN crane. 

The four-legrec portal crane of Hessrs. MAN (Surnberg) has a carrying capacity of 

3 tons at 25m. radius, iis is the cose of the DEMAG and KLMPNAGEL cranes, ex- 
peciency of design anc eracefulness of appearance have Lecn the cuicins principles. 
The new type is called "Blocksaulenkran" in orcer to cescribe it as a gear units 
type and as a column cuicec crance Tt is characterizce ky a compact, space saving 
form, most favourable for cargo hancling’e 

The portal is of substantial plate construction 8 mm gaure plate, and carries in 
the centre a spider of weldec construction to accept the acjustable rolling contact 
bearing for the base of the slewing column. The orene coes not require o fixed 
balance weight in the slewing part for belancinge the load. Counter~balencing is 
effected exclusively by the conercte filling of the four portal legs. The water- 
sice portal legs are interconnected vy a track beam carrying the track drive and 
the base landing of the acccss ladccr. The lencside legs co not have such a tie 

in orcer to permit an uncbstructec cross traffic. 

The slewing column selected 'yy MAN for the slewing part of tne crane consists of h 
continucus tubes at the corners with sheet facing buttewelcec to the tubes, Alter- 
natively the column may be of welded Lent plate construction, It is supportec on 


the aforementioned spider fixed in the portal, which takes the vertical forces in 


rocial and axial anti+friction bearings, The horizontal forces are transferred to 


the horizontal head ring of the portal by acjustable eccentrice-mountec thrust rollers 
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The pin wheel of the slewing pear is orrangec here, The slewing column being holilew, 
undangerous access to the crane cab thrceugh centre cf the column is possible in any 
position of the crane. 

The restrictec spnece conditions of the cab require all enclosec sear units to be 
located out of doors. For this purpose a balcony-like gallery was proviced giving 
necess tc the siceemcuntec slewing ¢ear anc the rear-mcuntec hoist, Owing to its 


Location in the rear part cf the erenc, the hoist acts as a balance weight. The 


gollery has been suitably facec to blenc with the overall contour of the crane so 


as to pive on orchitectonically refined appearance, The top of the portal, on 
which the suspension lugs for transportation of the whole cranc are fixed can he 
reached from the callicry. 

The crane cab proper accommodates only the electrical apparatus ond the projecting 
driver's compartment. 

The jib is pivoted on top of the cab anc thus does not hincer the crane operator's 
vision, It is of licht+weight construction, made of onzle seeticns anc weighs only 
3 tons, The luffing gear crive consisting of rack and pinicn is Located in the 
upper third of the slewing column. Rope equalizine for horizontal loac movement 
during luffing is effectec by a pulley block interposed between hoist and jib coun- 
terweic¢ht. The weight of the jib is balanced by a counterweight slicing up anc 
cown on the rear sice cf the slewing column, ‘The conncetion between counterweight 
anc jib head is established wy a combination of two ropes anc a flat-link chain, 
with the chain steacily running over the ceflecting pulleys of the top of the 
superstructure » 

The slewing column tapers considerably in the upwarc circetion anc takes the guides 
for the slicing: countcrweight so thet there is no space for a laccer civing access 
to the top of the superstructure, This problem has been solved by arranging an 


assembly platform on the rear sice of the column in such a way that it can be raised 
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and lowered from the insice of the slewing column by means of a crank hancle, The 
luffine crear is accessible from insice the column over a hinged balconys From this 
baleony the jib ladder can also be conveniently reachec. 

In developing this new type of cranc, MAN also suojected various. structural compo- 
nents to scientific tests in the test station of the Works before they were releasec 
for final manufacture, For example, 1: scale models of light-weight jibs of 
various types werc loacetested uncer conditicns approximating actual practice. On 
this basis a type of jib was selectcc which failed uncer an effective load corres~ 
ponding, to 5 times thc maximum stresses possivle in the worst casces 


The total weight of the MAN crane is 62 tons, of which 35,5 tons are steelwork 


and 26.5 tons counterweights, th. ballast weight placed in the portal less weighing 


22 tons. 


Conclusions. 
It is not yet possible to pass a conclusive vercict on the merits and success of 
the new crane types in actual port loacing operations because the time for thorough 
trial has been too short, Generally speaking: it may be said that all of the types 
mentionec have provec themselves successful. Particular attention will further be 
given to the following questions: 

Three-legeed or four-legred portal 

Double ball race or slewing colum 

Travelling crive for portal on one or two lers 

Stiffness of portal 

Bent or straight legs 

luffing mechanism 

Jib of shell«type or lattice construction 

Outcocr or incoor lecation of driving mechanisms 


Desicn of driver's compartment. 
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Df the observations mace on all cf the new crane types, two ceserve special mention: 
he substitution of the ball race or sicwing column for the conventional turntable 


mechanism results in a far easicr rotation of the eranes than formerly. The cranc 


driver therefore has a more sensitive control of the crane then before. Howe Ver y 


it is necessary to provice means preventing the crane to rotate cue tc oscillations 
of the loac or wind pressure. 

As to the stiffness cf the portal a certain optimum value exists. The portal must 
not be too flexible because this would result in irregular travelliny; movements in 
that for instance the driven waterside of the crane portal leads before the lanc- 
side portion, On the other hhnc, if the four-leg portal is too stiff, it may happen, 
when travelling over uneven crane rails with the jib positioned over onc of the 
lancside legs, that the cinzonally opposite watersice ter rises off the runway rail 
so that the crane is lisble to cerail. 

All crane manufacturers have usec their pest efforts to arrive at the desired price 
reduction for the dockside cranes dn essential step towarcs this foal has been made 
in standardizing the crane components and. the application of series manufacturing 
techniques. Nobody would think of having a motorcar custom-built because the cost 
would tbe much too high. The purchascr should rather be afforded the possibility of 
selecting the right thin: from a number of anproved types manufactured in series. 

In a similar way the German cranc puiicing industry has enceavourec. to contribute 
towards a recuction of the cost of cranes by coveloping a few suitable types which 
can be mace in greater series, The user will gladly refrain from any special wishes 
if he recornizes the acvantages offerec him by such policy, The Port Authoritics 
are then able to purchase more crancs at lower prices and thus provice the facili- 
ties necessary in the joint strugele of the ceean ports against the celay in the 


turn-round of ships. 
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